Similarities in the Structural Organization of the Genomes of Stumptailed Macaque Virus (Strain HD) and Simian Virus 40
(Accepted 24 May 1978) SUMMARY Members of the SV4o-polyoma subgroup of papovaviruses share homologous sequences which have been conserved during evolution. The genome of HD virus displays homologies both to the origin of SV4o DNA replication and to the region coding for the VPI capsid protein. As in the case of SV4o, both regions are discontinuously arranged in the HD genome.
Detailed studies of the genome of simian virus 40 (SV4o) have permitted the establishment of a physical map (Danna et al. I973) as well as the elucidation of its complete nucleotide sequence (Fiers et al. I978; Reddy et al. ~978) . The organization of the closely related polyoma virus has also been studied extensively (Griffin et al. I974 ) and a limited homology to the 'late' region of SV4o DNA was revealed (Ferguson & Davis, I976) . Furthermore, other members of the SV4o-polyoma subgroup of the papovaviruses, such as the human viruses BK and JC, have been included in comparative studies, and base sequence homologies to SV4o were demonstrated (Osborn et al. I976; Khoury et al. I975; Dhar et al. I978) .
Recently, two members of the SV4o-polyoma subgroup have been recognized; the stumptailed macaque virus (STMV) (Reissig et al. I976) and the HD virus. Both of these viruses are of primate origin (Waldeck & Sauer, 1977) , but while STMV is widespread in macaque monkeys (Reissig et aL t976), HD virus has been isolated from a tissue culture line of Cercopithecus aethiops origin in our laboratory (Waldeck & Sauer, I977) . The latter virus is unusual in that its genome, in contrast to the former, exists in two discrete size classes (Bosslet & Sauer, I978) , the larger class (by 6 ~) containing an extra fragment. In a recent paper we demonstrated that the smaller genome of HD virus is identical with the genome of STMV and represents, therefore, an independent isolate (Howley et aL 1979) .
To gain insight into the relatedness of HD virus to the SV4o-polyoma subgroup of papovaviruses, initial serological experiments examined HD virus-producing cells for the presence of a capsid antigen which has been shown to be common to all members of this subgroup (Shah et al. I977; Howley et al. I979) . The antiserum specific for the common capsid antigen reacted with HD virus-producing cells (Howley et al. I979) . This observation prompted a search for possible homologies between the genomes of HD and SV4o viruses. The latter was chosen for comparison because, while biological functions still have to be assigned to specific regions of the HD DNA, genes coding for the capsid antigens of SV4o have already been allocated to specific regions of its physical map (Fiers et aL I978) .
HD virus DNA from a clonal line of Vero-76 cells which produces only the larger class of HD DNA (Bosslet & Sauer, I978) was digested with the restriction endonucleases HindlII and EcoRI. The resulting five fragments A to E (Bosslet & Sauer, I978) were transferred after agarose gel electrophoresis according to the method of Southern 0975), to a nitrocellulose filter, hybridized with nick-translated 3~P-SV4o DNA (Rigby et al. I977 ) and subjected to autoradiographic analysis to reveal possible homologies between both genomes. Results of this experiment (Fig. I a, b) indicate that the HD DNA fragments B, C and, in particular, D possess homology; the large fragment A and the small fragment E (which is oo22-I 317/79/oooo-3664 $02.oo © I979 SGM 8
vlR 45 Fig. I a, however, in this case no homologies with the H D fragment B were observed. This may be accounted for by the labelled SV4o D N A probe which lacks a small part of the VPI gene. The missing portion bears the homologies to the flanking HD fragment B. The purity of the a2P-SV4o DNA is shown by hybridization to the homologous H i n d I I I + B a m H I cleaved SV4o DNA. As would be expected, since the labelled fragment covers the map coordinates o to oq7, only the fourth fragment, D, which bears homologous sequences, forms a hybrid structure (Fig. I e, f) . (Fig. 2) . The regions of homology are distributed to fragment D which contains the VPI gene and to fragment B which contains the origin of D N A replication. These results are compatible with the data obtained with labelled SV4o (Fig. I) .
S h o r t c o m m u n i c a t i o n s
The results depicted in the physical maps in Figs. I and 2 permit the conclusion that the SV4o polynucleotide sequences which share homologies with the H D genome are confined to the 'late' region and the origin of D N A replication. Similarly, comparative studies of the BK and SV4o genomes revealed homologies between the late SV4o region (Khoury et al. I975 ) and the origins (Dhar et al. r978 ). It appears, therefore, that during evolution of these viruses D N A sequences of the origin of replication and of the region specifying the subgroup antigen have been strongly conserved.
While this report was being prepared we learned that N. Newell and T. Kelly, Johns Hopkins University, Baltimore, U.S.A., have also demonstrated by heteroduplex mapping, homologies between the SV4o-VPI coding region and STMV (in press).
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